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This study aimed to analyze the patterns of antipsychotic prescription to patients with 
schizophrenia in Korea. Using the Health Insurance Review ft Assessment Service-National 
Patients Sample (HIRA-NPS), which was a stratified sampling from the entire population 
under the Korean national health security system (2009), descriptive statistics for the 
patterns of the monopharmacy and polypharmacy, neuropsychiatric co-medications, and 
prescribed individual antipsychotic for patients with schizophrenia were performed. 
Comparisons of socioeconomic and clinical factors were performed among patients 
prescribed only with first- and second-generation antipsychotics. Of 126,961 patients with 
schizophrenia (age 18-80 yr), 13,369 were prescribed with antipsychotic monopharmacy 
and the rest 113,592 with polypharmacy. Two or more antipsychotics were prescribed to 
31 .34% of the patients. Antiparkinson medications (66.60%), anxiolytics (65.42%), mood 
stabilizers (36.74%), and antidepressants (25.90%) were co-medicated. Patients who were 
prescribed only with first-generation antipsychotics (n = 26,254) were characterized by 
significantly older age, greater proportion of male, higher proportion of medicaid, higher 
total medical cost, lower self-payment cost, and higher co-medication rates of 
antiparkinson agents and anxiolytics than those who were prescribed only with second- 
generation antipsychotics (n = 67,361). In this study, it has been reported substantial 
prescription rates of first-generation antipsychotics and antipsychotic polypharmacy and 
relatively small prescription rate of clozapine to patients with schizophrenia. Since this 
study has firstly presented the patterns of antipsychotic prescription to schizophrenic 
patients in Korean national population, the findings of this study can be compared with 
those of later investigations about this theme. 
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INTRODUCTION 

Antipsychotic medications have been the main therapeutic ap- 
proaches for schizophrenia, and their diversity can represent 
the current options of antipsychotic therapies. Since chlor- 
promazine had been introduced to psychiatric realms in the 
1950s, haloperidol, loxapine, perphenazine, molindone and 
other first- generation antipsychotics followed chlorpromazine 
in the 1960s. However, first-generation antipsychotics have re- 
sulted in several adverse effects including tardive dyskinesia, 
and less therapeutic effects on the negative symptoms and cog- 
nitive deficits of schizophrenia. Clozapine, which was produced 
as the first atypical antipsychotics in 1971 and consigned into 
oblivion because of occurrence of agranulocyotsis, was reintro- 
duced in 1989. Moreover, development of second-generation 
antipsychotics have been followed in the 1990s (risperidone, 



olanzapine, quetiapine and ziprasidone) and the 2000s (aripip- 
razole and paliperidone) (1, 2). Superior efficacy and effective- 
ness of second-generation antipsychotics compared with first- 
generation antipsychotics have been consistently demonstrat- 
ed. However, costs of second-generation antipsychotics have 
been 10 times more than those of first-generation antipsychot- 
ics. These cost differences have been one of contributors to rel- 
atively low prescription of antipsychotics in some countries. 
Moreover, the mental health system, traditional medicines, cli- 
nicians or patients' preferences, overall socioeconomic or cul- 
tural underpinnings and other factors have also influenced the 
patterns of antipsychotic prescription to patients with schizo- 
phrenia (3). 

Because the clinical trials for second-generation antipsy- 
chotics have been usually designed by a form of case-control 
study, the pharmacological treatment algorithms for schizo- 
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phrenia are needed to apply the findings of clinical trials to 
clinical practices and maximize cost-effectiveness for pharma- 
cological treatment. In a similar vein, the Korean Medication 
Algorithm for schizophrenia was firstly published in 2001 and 
revised in 2006 (4, 5). Although many clinical practice guide- 
lines for schizophrenia have been published in many countries 
or organizations, there have been usually discrepancies be- 
tween the guideline statement and prescription patterns in 
clinical practice. Hence, the investigations for the patterns of 
antipsychotic prescription to patients with schizophrenia in 
Korea can reveal the overall prescribing patterns and evaluate 
the degree of implementation to pharmacological treatment 
guideline for schizophrenia. Sometimes, the findings from the 
data of university-affiliated hospitals were presented in Korea. 
Kwon et al. (1) reported that, of the 825 schizophrenic outpa- 
tients with 862 total antipsychotic prescriptions at a university- 
affiliated hospital, 88.1% were prescribed with second-genera- 
tion antipsychotics, risperidone was most frequently prescribed 
(39.0%). Choi et al. (6) presented that, of the 467 schizophrenic 
inpatients at a university-affiliated hospital from 2001 to 2008, 
56.1% were discharged with a polypharmacy regimen and the 
prescribing rate of antipsychotic polypharmacy was signifi- 
cantly increased with passage of time. In addition, Shim et al. 
(7) presented that, of schizophrenic inpatients at a university- 
affiliated hospital, the prescription of second-generation anti- 
psychotics represented a significant proportional increase of 
2009-2010 over 2003-2004 and 1997. These trends of antipsy- 
chotic prescription patterns could correspond to the first and 
revised editions of Korean Medication Algorithm for schizo- 
phrenia. However, the findings from university-affiliated hospi- 
tals commonly had a limitation which could not represent the 
national status in Korea. Moreover, to our knowledge, the pat- 
terns of antipsychotic prescription to patients with schizophre- 
nia were rarely studied from the national data of Korea. 

The Health Insurance Review & Assessment Service - Na- 
tional Patients Sample (HIRA-NPS) is a stratified sampling from 
the entire population data under the national health security 
system in Korea, 2009, and has been developed to increase the 
feasibility of clinical data of the national health security system 
for public health research (8, 9). Hence, using the HIRA-NPS 
which reflect the entire population, we aimed to reveal the pat- 
terns of antipsychotic prescription to patients with schizophre- 
nia in Korea. More specifically, this study aimed to answer the 
following question: 1) How many of patients with schizophre- 
nia in Korea (2009) were prescribed with the monopharmacy 
and polypharmacy? 2) Which medications were used in the 
antipsychotic monopharmacy to patients with schizophrenia? 
3) Which antipsychotics and neuropsychiatric co-medications 
were used in the polypharmacy to patients with schizophrenia? 
What patterns of antipsychotics and neuropsychiatric co-medi- 
cations prescription to patients with schizophrenia were used? 



4) Which socioeconomic and clinical variables were signifi- 
cantly different in a comprehensive comparison among pa- 
tients prescribed only with first- and second-generation anti- 
psychotics? 

MATERIALS AND METHODS 
Data and subjects 

For analyses of data and subjects, we used the HIRA-NPS (serial 
number: HIRA-NPS-2009-0082). The HIRA-NPS was a stratified 
sample, according to sex and age interval of 5 yr, from entire na- 
tional population (about 46 million persons) which was reflect- 
ed by the health insurance data of hospitals and clinics under 
the Korean national health security system in 2009. The HIRA- 
NPS included all the medical treatment and prescription data 
for one year (2009) of 700 thousand inpatients and 400 thou- 
sand outpatients in Korea. The sample size of HIRA-NPS was 
estimated by annual total medical cost per a patient, which had 
maximum variance. Since the margin of error was defined by 
0.5 % standard deviation of mean annual medical cost per a pa- 
tient of entire population, the sampling rates of inpatients and 
outpatients were 13 and 1 percents respectively. Because of an 
independent design for the stratified sampling, the entire pop- 
ulation was estimated by the separated weighting, which was 
composed of 7.69 times of inpatient samples and 100 times of 
outpatient samples in the HIRA-NPS. The validity of HIRA-NPS 
was confirmed from the estimated treated prevalence and hy- 
poglycemic agent use patterns of patients with diabetes melli- 
tus. Prescription-based analyses of the HIRA-NPS revealed sig- 
nificant differences as compared with those of the Korean na- 
tional population, whereas patient-based analyses of the HIRA- 
NPS corresponded to those of the Korean national population. 
Therefore, the patient-based analyses of clinical epidemiologi- 
cal studies in Korea had been often investigated using the HI- 
RA-NPS (8, 9). Hence, using the HIRA-NPS, we conducted the 
patient-based analyses of the patterns of antipsychotic pre- 
scription to schizophrenic patients in Korea. 

Using the HIRA-NPS, patients with schizophrenia was opera- 
tionally defined as following criteria: 1) diagnoses of schizo- 
phrenia (F20), paranoid schizophrenia (F20.0), hebephrenic 
schizophrenia (F20.1), catatonic schizophrenia (F20.2), undif- 
ferentiated schizophrenia (F20.3), post-schizophrenic depres- 
sion (F20.4), residual schizophrenia (F20.5), simple schizo- 
phrenia (F20.6), other schizophrenia (F20.8) or schizophrenia, 
unspecified (F20.9) by the 6th revision of Korean Standard 
Classification of Diseases (KCD-6) (10) which had been devel- 
oped with the reference of the 10th version of International 
Classification (ICD-10) (11), 2) presence of at least once or 
more antipsychotic prescribing by psychiatrist, and 3) age from 
18 to 80 yr. Hence, we excluded schizophrenic patients who 
were 1) prescribed with antipsychotics by clinicians beyond 
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psychiatrists or Oriental doctors, 2) treated only with non-phar- 
macological methods including electroconvulsive therapy, and 
transcranial magnetic stimulation, and 3) age less than 18 or 
more than 80 yr. 

Antipsychotics and neuropsychiatric co-medications 

Operational definition was also applied to antipsychotics. Of 
psychotrophic agents which were listed as the 1 1 7 code accord- 
ing to the drug classification of Ministry of Health and Welfare 
of Korea at 1 July 2013 (12), 25 medications were considered 
antipsychotics. Hence, the antipsychotic prescribed included 
following: first-generation antipsychotics such as bromperidol, 
chlorpromazine, chlorprothixene, haloperidol, levomeproma- 
zine, levosulpride, loxapine, melperone, mesoridazine, molin- 
done, nemonapride, perphenazine, pimozide, sulpride, thio- 
ridazine, thiothixene, and trifluoperazine; and second-genera- 
tion antipsychotics such as amisulpride, aripiprazole, blonan- 
serin, olanzapine, paliperidone, quetiapine, risperidone, zipra- 
sidone, and zotepine. The introduction of clozapine in the de- 
velopment history of antipsychotics was a dividing standard 
into first- and second-generation medications. Aripiprazole has 
been sometimes regarded as third-generation antipsychotics, 
as its dopamine-serotonin stabilizing mechanism has been dif- 
ferent from other second-generation antipsychotics (13). How- 
ever, to cover the efficient statistical analysis, aripiprazole was 
classified as second-generation antipsychotics according to list 
of Tandon et al. (14) which was approved antipsychotics around 
the world, 2007. 

Neuropsychiatric co-medications were classified into mood 
stabilizers, antidepressants, anxiolytics and antiparkinson 
medications. Of anticonvulsants which were listed as the 113 
code according to the drug classification of Ministry of Health 
and Welfare of Korea (12), 27 medications were considered 
mood stabilizers. And, of psychotrophic agents which were list- 
ed as the 117 code according to the drug classification of Minis- 
try of Health and Welfare of Korea (12), 25 medications were 
considered anxiolytics. Finally, of other central nervous system 
agents which were listed as the 119 code according to the drug 
classification of Ministry of Health and Welfare of Korea (12), 7 
medications were considered antiparkinson agents. 

Index prescription period 

Because same prescribing pattern to each patient with schizo- 
phrenia is not usually persistent yearly, construction of the 'in- 
dex prescription period' is needed. We set the 'index prescrip- 
tion period' of each patient with schizophrenia, which was de- 
fined by the longest maintenance period of same prescribing 
pattern including antipsychotics regardless of its dosage chlor- 
promazine equivalent. If different prescription patterns were 
maintained for the same duration in different periods of 2009, 
'index prescription period' was constructed by the period of lat- 



ter prescribing pattern. Thus, using the 'index prescription pe- 
riod,' we presented the patterns of antipsychotic prescription to 
patients with schizophrenia. 

Socioeconomic and clinical variables 

From health insurance data of the HIRA-NPS, socioeconomic 
and clinical variables were collected as the following listed vari- 
ables: age (18-29, 30-39, 40-49, 50-59, 60-60, or 70-80 yr), gen- 
der, public insurance scheme (health insurance, medicaid, or 
veteran healthcare), total medical cost, self-payment cost, in- 
surer-payment cost, subtype (F20, F20.1-F20.9) and treatment 
type (inpatient, or outpatient). In the HIRA-NPS, inpatient was 
defined by those who had ever been admitted to hospital in 
2009, whereas outpatient was defined by those who had never 
been hospitalized and were treated only at outpatient clinic. 

Polypharmacy, antipsychotic polypharmacy and 
augmentation 

Polypharmacy was defined here as the prescription of 2 or 
more psychotrophic agents with 'index prescription period.' 
Antipsychotic polypharmacy was defined as the prescription of 
2 or more antipsychotic medications (15). Augmentation strat- 
egy was defined as the prescription of another neuropsychiatric 
co-medications including mood stabilizers, antidepressants, 
anxiolytics and antiparkinson agents in addition to antipsy- 
chotics (16). 

Statistical analysis 

By separate weightings in- and outpatients of the HIRA-NPS, 
the weighted values of persons were rounded off of decimal 
points. The descriptive statistics for frequency and patterns of 
monopharmacy and polypharmacy, frequency of neuropsychi- 
atric co-medications including mood stabilizers, antidepres- 
sants, anxiolytics, and antiparkinson medications, and frequen- 
cy of antipsychotic prescription to patients with schizophrenia 
in Korea were presented. A comprehensive comparison of so- 
cioeconomic and clinical data was performed among patients 
prescribed only with first- and second-generation antipsychot- 
ics (chi-square test for discrete variables and independent t-test 
for continuous variables). Significance was set at P < 0.01 (two- 
tailed) for all tests, to reduce familywise error due to multiple 
comparisons. All statistical analyses were performed using the 
survey analysis of the Statistical Analysis System (SAS, version 
9.1; SAS Institute Inc, Cary, NC, USA). 

Ethics statement 

This study was approved by the institutional review board of 
Yong-In Mental Hospital (receipt number: 2013-40). Informed 
consent was waived by the board. 



http://dx.doi.org/10.3346/jkms.2014.29.5719 



http://jkms.org 721 



JKMS 



Park S-C, et al. • Antipsychotic Prescription to Schizophrenia 



RESULTS 


SD, 2,784.13), risperidone (n = 53,831; SD, 1,634.57; 27.20%, SE, 




0.73), haloperidol (n : 


= 31,777; SD, 1,291.43; 16.05%, SE, 0.61), 


General characteristics of patients with schizophrenia in 


chlorpromazine (n = 


22,392; SD, 1038.28; 11.31%, SE, 0.50), 


Korea, 2009 


quetiapine (n = 18,215; SD, 919.62; 9.20%, SE, 0.45), olanzapine 


Socioeconomic and clinical features of 126,961 (standard devi- 


(n = 15,377; SD, 946.20; 7.77%, SE, 0.46), aripiprazole (n = 11,085; 


ation [SD], 2,330.46) patients with schizophrenia were present- 


SD, 876.84; 5.60%, SE, 0.43), sulpride (n = 6,215; SD, 567.45; 


ed in Table 1. The mean age was 44.08 yr (standard error [SE], 


3.14%, SE, 0.28), zotepine (n = 5,923; SD, 486.74; 2.99%, SE, 0.24), 


0.27; 95% confidence interval [CI] , 43.54-45.00), and about half 


clozapine (n = 5,792; SD, 486.74; 2.93%, SE, 0.27), and others 


of subjects were female (51.00%; SE, 1.10), diagnosed as para- 


were prescribed, in order of frequency, in Korea, 2009. Overall 


noid schizophrenia (F20.0, 48.03%; SE, 1.08), treated as outpa- 


second-generation antipsychotics were prescribed 1 19,877 times 


tient (54.90%; SE, 0.98), and publically insured as health insur- 


(SD, 2,113.41; 60.57%, SE, 1.82), whereas first-generation anti- 


ance (58.80%; SE, 1.00). And, the mean total medical cost were 


psychotics were prescribed 78,053 times (SD, 1,847.32; 39.43%, 


USD 3,209 (SE, 63.00; KRW 3,529,823, SE, 68,797.00), the mean 


SE, 1.10). 




self-payment cost USD 279 (SE, 7.00; KRW 306,578; SE, 7,931.00), 






and the mean insurer-payment cost USD 2,905 (SE, 57.00; KRW 


Monopharmacy and polypharmacy to patients with 


3,195,854; SE, 62,941.00). 


schizophrenia 






As shown in Fig. 2, only about one tenth (n = 133,369; SD, 


Total antipsychotic prescription to patients with 


954.86; 10.53%, SE, 0.71) of subjects were prescribed with anti- 


schizophrenia 


psychotic monopharmacy. About half (n = 73,800; SD, 1,945.57; 


To present the patterns of total antipsychotic prescription to 


58.13%, SE, 1.05) were 


prescribed with augmentation (combin- 


patients, we allowed the duplication of number of antipsychotic 


ing antipsychotics with neuropsychiatric co-medications). 


agents in a case prescribed with 2 or more agents of antipsychot- 


Moreover, about one third (n = 1,754; SD, 324.71; 29.96%, SE, 


ics in the 'index prescription period.' As shown in Fig. 1, of total 


0.94) were prescribed with antipsychotic polypharmacy and 


number of prescribed antipsychotic medications (n = 197,930; 


augmentation (combining antipsychotics with another antipsy- 


Table 1 . General characteristics of patients with schizophrenia (n = 1 26,961 ; SD, 2,330.46) 




Variables 


No.(SD) of patients 


% (SE) 


Discrete variables 


Age group (yr) 18-29 


16,477 (1,000.40) 


12.98(0.75) 


30-39 


32,546 (1 ,389.00) 


25.63 (0.96) 


40-49 


38,761 (1,442.00) 


30.53 (0.99) 


50-59 


23,792 (1,113.00) 


18.74 (0.82) 


60-69 


9,523 (664.00) 


7.50 (0.51) 


70-80 


5,861 (530.00) 


4.62(0.41) 


Gender Male 


62,215(1,711.61) 


49.00 (1.10) 


Female 


64,746 (1 ,868.48) 


51.00 (1.10) 


Subtype Schizophrenia (F20) 


5,131 (516.75) 


4.04 (0.40) 


Paranoid schizophrenia (F20.0) 


60,984 (1 ,873.80) 


48.03 (1.08) 


Hebephrenic schizophrenia (F20.1) 


8 (7.69) 


0.01 (0.01) 


Catatonic schizophrenia (F20.2) 


8 (7.69) 


0.01 (0.01) 


Undifferentiated schizophrenia (F20.3) 


154 (102.04) 


0.12(0.08) 


Post-schizophrenic depression (F20.4) 


108 (100.29) 


0.08 (0.08) 


Residual schizophrenia (F20.5) 


377 (174.86) 


0.30(0.14) 


Simple schizophrenia (F20.6) 


8 (7.69) 


0.01 (0.01) 


Other schizophrenia (F20.8) 


23 (13.32) 


0.02(0.01) 


Schizophrenia, unspecified (F20.9) 


60,161 (1,636.14) 


47.39 (1.06) 


Treatment type Outpatient 


69,700 (2,525.00) 


54.90 (0.98) 


Inpatient 


57,262 (194.00) 


45.10 (0.98) 


Public insurance scheme Health insurance 


74,684 (2,087.47) 


58.80 (1.00) 


Medicaid 


51,984 (1,419.81) 


40.90 (1.00) 


Veteran healthcare 


292 (143.88) 


0.30(0.10) 


Continuous variables 




Mean (SE) 


Age (yr) 


44.08 


(0.27), 95% CI, 43.54 - 45.00 


Medical cost, USD (KRW) Total medical cost 


USD 3,209 (63.00) 


KRW 3,529,853 (68,797.00) 


Self-payment cost 


USD 279 (7.00) 


KRW 306,578 (7,931.00) 


Insurer-payment cost 


USD 2,905 (57.00) 


KRW 3,1 95,854 (62,941 .00) 


Average exchange rate 1 USD = 1 ,1 00 KRW in 2009. KRW, Korea Republic Won; USD, United States Dollar. 
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Fig. 1. Antipsychotic prescription to patients with schizophrenia (n = 197,930; SD, 2,784.13). 




Fig. 2. Monopharmacy and polypharmacy to patients with schizophrenia (n = 1 26,961 ; 
SD, 2,330.46). 



chotics and neuropsychiatric co-medications), and 1.38% (SE, 
0.25; n = 38,038; SD, 1,318.97) were prescribed with antipsy- 
chotic polypharmacy (combining antipsychotics with another 
antipsychotics). For the neuropsychiatric co-medications of 
126,961 patients with schizophrenia, as shown in Fig. 2, 66.60% 
(SE, 1.52) were prescribed with antiparkinson medications, 
65.42% (SE, 1.44) anxiolytics, 36.74% (SE, 1.09) mood stabiliz- 
ers, and 25.90% (SE, 1.03) antidepressants. 

More specifically, as shown in Table 2, 13,369 (SD, 814.23) 
subjects who were prescribed with antipsychotic monophar- 
macy were pharmaceutically managed with olanzapine (26.87%; 
SE, 3.31), risperidone (22.32%; SE, 3.01), quetiapine (14.21%; 
SE, 2.31), aripiprazole (10.41%; SE, 2.44), clozapine (9.67%; SE, 
2.17), haloperidol (5.41%; SE, 1.51), chlorpromazine (4.55%; SE, 
1.49) and other antipsychotics in order of frequency. As shown 
in Table 3, of 1 13,592 (SD, 2,180. 16) subjects who were prescrib- 
ed with polypharmacy, about half (48.57%; SE, 5.69) were phar- 
maceutically managed with second-generation antipsychotics 
and neuropsychiatric co-medications. As shown in Fig. 3, corn- 



Table 2. Patterns of monopharmacy to patients with schizophrenia (n = 13,369; SD, 
814.23) 



Drugs 


No.(SD) of patients 


% (SE) 


Olanzapine 


3,592 (507.59) 


26.87 (3.31) 


Risperidone 


2,985 (440.83) 


22.32 (3.01) 


Quetiapine 


1,900 (318.73) 


14.21 (2.31) 


Aripiprazole 


1 ,392 (344.55) 


10.41 (2.44) 


Clozapine 


1,292 (301.02) 


9.67(2.17) 


Haloperidol 


723 (204.33) 


5.41 (1.51) 


Chlorpromazine 


608 (202.73) 


4.55 (1 .49) 


Levomepromazine 


208 (103.83) 


1 .55 (0.77) 


Amisulpiride 


154 (101.95) 


1.15(0.76) 


Nemonapride 


131 (101.12) 


0.98 (0.75) 


Perphenazine 


108 (100.29) 


0.81 (0.75) 


Sulpiride 


92 (26.42) 


0.69 (0.20) 


Paliperidone 


77 (24.16) 


0.58(0.19) 


Zotepine 


77 (24.16) 


0.58(0.19) 


Ziprasidone 


15(10.87) 


0.12(0.08) 


Pimozide 


15(10.87) 


0.12(0.08) 



bining first-generation antipsychotic with neuropsychiatric co- 
medications and combining first-generation antipsychotics 
with second-generation antipsychotics and neuropsychiatric 
co-medications were prescribed with the frequencies of 16.40% 
(SE, 2.84) and 13.82% (SE, 3.11), respectively. Moreover, the fre- 
quency rates of subjects who were prescribed with 3 or more 
and 4 or more agents of antipsychotics were 4.35% (SE, 1.28) 
and 0.36% (SE, 0.02), respectively. 

Comparison between subjects who were prescribed only 
with first- and second-generation antipsychotics 

For efficient statistical analyses, the subjects who were pre- 
scribed with combination of first- and second-generation anti- 
psychotics were excluded in the % 2 test for discrete variables and 
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Table 3. Patterns of polypharmacy to patients with schizophrenia (n = 113,592; SD, 2,180.16) 



Patterns 




No.(SD) of patients 


% (SE) 


Prescribed only with FGAs 


rr> a inn fl m 

hbA + NrMs 


ho poh /o o r~ o nr\ 

18,b31 (o.zoo.oo) 


lb. 40 (Zo4) 




FPA _i_ FPA 
rbrt + rbM 


onn /1 HQ 7P,\ 
ZUU [ 1 Uo. /uj 


u. i o (u.uyj 




FQA -i- Ff^A _j_ MPMc 
ruM + rbM + IMrlVlb 


Q Rztfi (0 1 91 
y,o4D [£., \c- \ .D/J 


O C7 M OC\ 
O.O/ ^ I .ODJ 




FQA -i- Ff^A _j_ Ff^A _]_ MPMc 
ruM + rbM + rbM + IMrlvlb 


CytC /OR1 QO\ 
D40 {DO I .Ol.) 


n zlP. (Tl °,o\ 
U.40 (U.oZJ 


Prescribed only with SGAs 


cpa i mdmo 
bbA + NPMS 


rr -| en /C CI A 0~!\ 

bb,1b9 (0,0/4.0/) 


4o.b/ (o.by) 




CPA i CPA 

bbA + bbA 


coo ia on -t -t \ 
bl6 (1 o(J.l I) 


U.bb (U.1 b) 




cpa cpft hinikji n 

bbA + bbA + NPMS 


"7 ~7f\~7 lt~\ A"7h O A\ 

7,707 (2,0/9.34) 


P "7P /-t OOV 

fa. 79 (1.83) 




CPA i CPA ■ CPA 

bbA + bbA + bbA 


8 (7.69) 


0.01 (0.01) 




CPA i CPA ■ CPA i MDM^ 

bbA + bbA + bbA + NPMS 


408 (234.43) 


0.3b (0.21) 




CPA i CPA ■ CPA i CPA i MDhflr. 

bbA + bbA + bbA + bbA + NPMS 


8 (7.69) 


0.01 (0.01) 


Prescribed with FGA and SGA 


FGA + SGA 


800 (322.24) 


0.70 (0.28) 




FGA + SGA + NPMs 


15,700 (3,547.38) 


13.82 (3.11) 




FGA + FGA + SGA 


15 (10.87) 


0.01 (0.01) 




I - OA I - OA OOA ft 1 Pi ft 

FGA + FGA + SGA + NPMs 


1 ,938 (903.99) 


1.71 (0.80) 




FGA + FGA + FGA + SGA + NPMs 


200 (178.34) 


0.18(0.09) 




FGA + SGA + SGA 


100 (100.00) 


0.09 (0.09) 




FGA + SGA + SGA + NPMs 


1 ,508 (849.05) 


1 .33 (0.75) 




FGA + SGA + SGA + SGA 


8 (7.69) 


0.01 (0.01) 




FGA + SGA + SGA + SGA + NPMs 


54 (44.83) 


0.05 (0.04) 




FGA + FGA + SGA + SGA + NPMs 


100(80.49) 


0.09 (0.07) 




FGA + FGA + SGA + SGA + SGA + NPMs 


15(10.87) 


0.01 (0.01) 




FGA + FGA + FGA + SGA + SGA + NPMs 


8 (7.69) 


0.01 (0.01) 



FGA, first-generation antipsychotics; SGA, second-generation antipsychotics; NPMs, neuropsychiatric co-medications (beyond antipsychotics) including mood stabilizers, anti- 
depressants, anxiolytics, or anti-parkinson medications. 



and anxiolytics (x 2 = 149.193, P < 0.001), and lower prescription 
rates of mood stabilizers {■£ = 142.459, P < 0.0001) and antide- 
pressant (x 2 = 173.787, P < 0.001) than those prescribed only 
with second-generation antipsychotics. However, differences of 
subtype (% 2 = 1.346, P = 0.246) and in- or out-patient status 
(% 2 = 0.065, P = 0.799) were not significant between the two 
groups. 

DISCUSSION 



Using the HIRA-NPS, the patterns of antipsychotic prescription 
to 126,961 patients with schizophrenia (62,215 men and 64,746 
women) in the Korean national population in 2009 is presented 
by estimate. Most of all, the findings of this study is character- 
ized by higher prescription rates of first-generation antipsy- 
chotics (39.43%) in the total pharmaceutical prescriptions 
(n = 197,930) as compared with the previous results which have 
been reported from the university-affiliated hospitals in Korea. 
As mentioned earlier in the introduction, Kwon et al. (1) have 
presented that only 11.9% of antipsychotic prescriptions 
(n = 862) for the schizophrenic outpatients (n = 825) at a uni- 
tibn antipsychotics were older (t = 1.13, P < 0.0001), higher total versity-affiliated hospital in Korea, 2002, are prescribed with 
medical cost (t = 5.93, P < 0.0001), lower self-payment cost first-generation antipsychotics. The results from the data of 
(t = -11.80, P< 0.0001), and higher insurer-payment cost other university-affiliated hospital have presented that pre- 
(t = 7.42, P < 0.0001) than those prescribed only with second- scription rates of first-generation antipsychotics of 2003-2004 
generation antipsychotics. In addition, those prescribed only (2.0%) and 2009-2010 (1.1%) are significandy lower than 1997 
with first-generation antipsychotics were characterized by (24.5%) in the patients with schizophrenia and other psychotic 
greater proportion of male (% 2 = 6.905, P = 0.009), higher pro- disorders. Hence, we can make the reasoning that attending 
portion of medicaid (% 2 = 366.247, P < 0.0001), higher prescrip- physicians of the mental hospitals or psychiatric clinics in Ko- 
tion rates of antiparkinson medications (% 2 = 60.259, P < 0.0001) rea prescribe more the first-generation antipsychotics to 
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(SE, 1.71) 
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Fig. 3. Neuropsychiatric co-medications (n = 126,961 ; SD, 2,330.46). 

independent t-test for continuous variables. Hence, we com- 
pared the socioeconomic and clinical variables among schizo- 
phrenic patients prescribed only with first- (n = 26,254; SD, 
1,241.00; 28.04%, SE, 1.17) and second-generation antipsychot- 
ics (n = 67,361; SD, 1,862.00; 71.96%, SE, 1.17), as shown in Ta- 
ble 4. The subjects who were prescribed only with first-genera- 
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Table 4. Comparison between schizophrenic patients prescribed only with first- and second-generation antipsychotics (n = 93,615; SD, 2,084.00) 



Variables 


First-generation 


antipsychotics 


Second-generation antipsychotics 


Statistical analysis 


No. (SD) 


% (SE) 


No. (SD) 


% (SE) 


x 2 


P value 


Discrete variables 


Total 


26 254 (1 241 00) 


28 04 (1 1 7) 


67 361 (1 862 00) 


71 96 (1 17) 






Ann nmi in (wrt 














18-29 


1 115 (252 47) 


8 29 (0 27) 

U .L-Zf \\J .1—1 I 


1 2 341 (91 7 65) 


91 71 (0 92) 


10.907 


< 0.001 


30-39 


5,008 (573.80) 


21 .76 (0.60) 


18,008 (1,097.00) 


78.24 (1 .07) 






40-49 


10,223 (811.85) 


37.87 (0.83) 


16,769 (1,009.00) 


62.13 (1.00) 






50-59 


7,192 (665.28) 


41 .24 (0.69) 


10,246 (765.07) 


58.76 (0.79) 






60-69 


1 ,877 (31 1 .24) 


24.80 (0.33) 


5,692 (544.26) 


75.20 (0.57) 






70-80 


838 (207.96) 


16.58(0.22) 


4,215 (452.21) 


83.42 (0.48) 






Gender 














Male 


13,954 (899.63) 


31.28(0.91) 


30,661 (1 ,298.00) 


68.72 (1.21) 


6.905 


0.009 


Female 


12,300 (891.93) 


25.10 (0.90) 


36,700 (1 ,486.00) 


74.90 (1 .29) 






Si ihtvnp 














Paranoid 9rhi7nnhrpnia (F2D 0) 

1 CIIQIIUIU 0\j 1 1 IZ.Upi II G 1 1 1 Q \l 


1 3 300 (943 79) 


29 45 (0 86) 


V RHA (1 444 00) 


70 55 (1 27) 


1.346 


0.246 


Beyond paranoid schizophrenia 


12,954 (845.21) 


26.73 (0.94) 


35,507 (1 ,345.00) 


73.27 (1 .24) 






Treatment type 














Outpatient 


I o,yuu ( I ,Z4Z.uuj 


97 PA h 1 P.\ 


4 1 ,zuu [ I ,yciu.uuj 


/ tL. I u \ I .oo) 


U.UDO 


n 70.0. 
u./yy 


In noti cint 
MipdLiei 1L 


1 n V^A 10 AO, QO\ 


oo on /ri OQ\ 




71 Rr; /l OA\ 
1 1 .DO [ 1 .Z4j 






Public insurance scheme 














Health insurance 


8,900 (852.96) 


14.81 (0.86) 


51,184 (1 ,741.00) 


85.19 (1.29) 


366.247 


< 0.001 


Medicaid 


17,338 (933.19) 


52.10 (0.95) 


15,938 (854.60) 


47.90 (0.89) 






Veteran healthcare 


15 (10.87) 


5.93 (0.01) 


238 (142.43) 


94.07 (0.15) 






Neuropsychiatric co-medications 














Mood stabilizers 














Yes 


7,381 (618.93) 


24.23 (0.80) 


23,077 (997.71) 


75.77 (1.80) 


142.459 


< 0.001 


No 


18,873 (954.01) 


29.88 (0.89) 


44,284 (2,010.00) 


70.12(1.16) 






Antidepressants 














Yes 


3,808 (471 .47) 


16.31 (0.89) 


19,546 (961.39) 


83.69 (1.89) 


173.787 


< 0.001 


No 


22,446 (923.24) 


31 .95(1.04) 


47,815 (2,313.24) 


68.06 (1.13) 






Anxiolytics 














Yes 


17,254 (973.39) 


30.35 (0.48) 


39,592 (1 ,355.00) 


69.65 (1 .48) 


149.193 


< 0.001 


No 


9,000 (713.70) 


24.48 (0.91) 


27,769 (1,003.80) 


75.52 (1 .74) 






Anti-parkinson medications 














Yes 


20,777 (1,099.00) 


36.80 (0.63) 


35,523 (1,163.00) 


63.10 (1.23) 


60.259 


< 0.001 


No 


5,477 (581 .02) 


14.67 (0.67) 


31,838 (998.72) 


85.33 (1 .69) 






Continuous variables 


Mean (SE) 


95%CI 


Mean (SE) 


95%CI 


t 


P value 


Age (yr) 


45.23 (0.56) 


44.14-46.32 


43.91 (0.43) 


43.07-44.75 


1.13 


< 0.001 


Medical cost 














Total medical cost, USD 


2,894 (135.00) 


2,629-3,159 


2,311 (66.00) 


2,182-2,439 


5.93 


< 0.001 


Self-payment cost, USD 


84 (8.00) 


69-100 


291 (10.00) 


272-310 


-11.80 


< 0.001 


Insurer-payment cost, USD 


2,787 (131.00) 


2,530-3,044 


2,006 (58.00) 


1,893-2,119 


7.42 


< 0.001 



Average exchange rate 1 USD = 1 ,1 00 KRW in 2009. USD, United States Dollar. 



schizophrenic patients than those of the university-affiliated or 
general hospitals. The first results from Clinical Antipsychotic 
Trials of Intervention Effectiveness (CATIE) have presented that 
there is no substantial difference of the effectiveness, side ef- 
fect, and quality of life which were identified between perphen- 
azine and second-generation antipsychotics (17, 18). However, 
the prescription rate of perphenazine is only 1.72% (SE, 0.21) of 
total antipsychotic prescriptions in this study. Therefore, the 
findings of this study may be affected by socioeconomic factors 
and mental health system and policy in Korea. Moreover, the 
Research on Asia Psychotropic Prescription (REAP) studies 
have demonstrated the under-prescription of second-genera- 
tion antipsychotics in East Asian region/countries including 
China, Hong Kong, Japan, Korea, Singapore and Taiwan (3). Of 



total antipsychotic prescriptions in this study, risperidone, hal- 
operidol, chlorpromazine, quetiapine, olanzapine, aripipra- 
zole, sulpride and so on are prescribed in frequency of pre- 
scription rate, whereas, of monopharmacy patterns, olanzap- 
ine, risperidone, quetiapine, aripriprazole, clozapine, haloperi- 
dol, chlorpromzine and so on are prescribed in frequency of 
prescription rate. Thus, it can be suggested that haloperidol and 
chlorpromazine, as the add-on medications, have been usually 
prescribed to schizophrenic patients in clinical psychiatry of 
Korea. 

Notably, prescription rates of antipsychotic polypharmacy 
are 31.34% in this study. This rate is also higher than 9.0% of 467 
schizophrenic inpatients at a general hospital in Korea, 2001 to 
2008 reported by Choi et al. (6). In addition, it is remarkable 
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that the prescription rates of 3 or more and 4 or more agents of 
antipsychotics are 4.35% and 0.36%, respectively, in this study. 
Although the Korean Medication Algorithm for schizophrenia 
(2006) (5) recommended clozapine or antipsychotic polyphar- 
macy for the patients with refractory schizophrenia, the algo- 
rithm tended to prefer clozapine than antipsychotic polyphar- 
macy. The CATIE has found that clozapine is more efficacious 
than other second-generation antipsychotics in treatment-re- 
fractory schizophrenia (19, 20). However, prescription rate of 
clozapine is only 2.93% (SE, 0.27) of total antipsychotic pre- 
scriptions in this study. The REAP studies have demonstrated 
that clozapine is prescribed as stable proportion across the 
three surveys from 2001 to 2009, ranging from 14.5% to 15.9%, 
and its use significantly increased over time in Korea (21). 
Kwon et al. (1) have reported that 29.0% of total antipsychotic 
prescriptions to schizophrenic outpatients at a university-affili- 
ated hospital in Korea, 2002, are occupied with clozapine. Choi 
et al. (6) have also reported that 12.4% of 467 schizophrenic in- 
patients are prescribed with clozapine at a general hospital 
from 2001 to 2008. Hence, there may be a possibility that, be- 
cause of risk of agranulocytosis, antipsychotic polypharmacy is 
more preferred than clozapine as the pharmaceutical treatment 
for refractory schizophrenic patients in clinical practice of Ko- 
rea. Moreover, the renewing edition of Korean clinical practice 
guideline for schizophrenic patients may be needed to include 
the reasonable recommendations of clozapine for refractory 
individuals, and monopharmacy for those who are receiving 
antipsychotic polypharmacy, which has been suggested by Es- 
socketal. (22). 

In addition, as compared with schizophrenic patients who 
have been prescribed only with second-generation antipsy- 
chotics, those who prescribed only with first- generation anti- 
psychotics are characterized by significantly older age, more 
men, more medicaid, higher total medical cost, lower self-pay- 
ment cost, higher co-medication rates of antiparkinson agents 
and anxiolytics and lower co-medication rates of mood stabiliz- 
ers and antidepressants. Results from the CATIE have demon- 
strated that first- generation antipsychotics cause more severe 
extrapyramidal symptoms and tardive dyskinesia and less met- 
abolic adverse effects than second-generation antipsychotics 
(17, 23). Moreover, it is remarkable that prescribing tendency 
for first-generation antipsychotics is not associated with sub- 
types of schizophrenia and in- or outpatient status. Due to its 
relatively high price, lower prescription rates of mood stabiliz- 
ers or antidepressants may be caused by poor socioeconomic 
conditions of those who have been prescribed only with first- 
generation antipsychotics. In addition, amelioration of the ex- 
trapyramidal effects dominantly caused by first-generation an- 
tipsychotics may contribute to higher prescription rates of anti- 
parkinson agents or anxiolytics. On the other hand, anxiolytics 
have also a possibility that it has been used to treat agitation, 



anxiety, and insomnia symptoms of schizophrenia in this 
study. Medical treatment for schizophrenia in Korea has been 
characterized by inpatient oriented treatment, long length of 
hospitalization, and poor psychosocial treatment as compared 
with the USA or European countries. Hence, we can make an 
inference that patterns of antipsychotic prescription to schizo- 
phrenic patients may be controlled under the government poli- 
cy of the medical treatment for schizophrenia in Korea (24). 
The CATIE demonstrated that first-generation antipsychotics 
are more cost-effective than second-generation antipsychotics 
(25, 26). Hence, the findings of present study have suggested a 
possibility that economic factors influence on first-generation 
antipsychotic prescriptions to chronic schizophrenia patients 
who are men, relatively old or cared by medicaid in Korean na- 
tional population, 2009. Korean Medication Algorithm for 
schizophrenia (2006) (5) has focused on the preferences of sec- 
ond-generation antipsychotics as the first-line agents and clo- 
zapine for treatment-refractory patients. Overall, substantial 
prescription rate of first-generation antipsychotics and relative- 
ly minimal rate of clozapine in this study tend to be inconsistent 
with pharmaceutical recommendations of Korean Medication 
Algorithm for schizophrenia. It has been reported that psychia- 
trists' implementation of clinical practice guideline in Korea 
can be hindered by the individual factors, such as lack of aware- 
ness and lack of familiarity, and external factors, such as lack of 
support for mental health services and general attitudes toward 
guideline necessity (27). Thus, the Korean health insurance sys- 
tem's strict regulation for antipsychotic prescriptions to patients 
with schizophrenia should be alleviated. In addition, the imple- 
mentation programs of the clinical practice guideline on 
schizophrenia from the National Institute for Clinical Experi- 
ence (NICE) (28) may be needed to be applied to the renewing 
edition of Korean clinical practice guideline for schizophrenic 
patients. 

There are several limitations in this study. First, convergence 
rate of real disease entity and medical record diagnosis in the 
Health Insurance Review & Assessment Service (HIRA) is 70% 
in 2003. Hence, there was a limited accuracy of diagnosis in this 
study. Second, the composition of HIRA-NPS is characterized 
by small ratio of outpatient sample as compared with inpatient 
sample. Relatively high standard deviation or standard error is 
usually presented in the weighted data of outpatient sample. 
Third, the clinical data of HIRA-NPS are not detailed. The clini- 
cal factors influencing on the patterns of antipsychotic pre- 
scriptions to schizophrenic patients are not comprehensively 
analyzed. Fourth, Hamann et al. (29) studied treatment pat- 
terns of patients according to distinctive regularity of medica- 
tion (once only outpatient prescription; short-term outpatient 
treatment; long-term patients with interruptions of outpatient 
treatment; continuous long-term patients with outpatient treat- 
ment). In this study, patterns of antipsychotic prescription are 
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not analyzed by treatment-based dividing of 'index prescription 
period.' Thus, we crudely present patterns of antipsychotic pre- 
scription to schizophrenic patients. Fifth, the clinical signifi- 
cance of the statistical differences between subjects prescribed 
only with first- and second- generation antipsychotics may be 
minimal; there was a possibility that these effects may be sec- 
ondary consequences of the large sample size or the operation- 
al inclusion criteria. Sixth, we do not analyze the relationship 
between antipsychotic prescribing patterns and psychosocial 
interventions including supportive psychotherapy, cognitive 
behavioral therapy, psychiatric rehabilitation, and community 
mental health service. Seventh and finally, the prescription pat- 
terns of long-acting injectable antipsychotics (LAIs) to patients 
with schizophrenia were not demonstrated. Since the LAIs can 
increase adherence to a treatment regimen, clinical implica- 
tions for the LAIs are currently re-emphasized (30). Despite 
several limitations, our study has a number of virtues. Using the 
HIRA-NPS, this study is a pioneering investigation about the 
patterns of antipsychotic prescription to schizophrenic patients 
in Korean national population. Hence, the findings of this 
study, as the baseline data, can be compared with those of later 
investigations about this theme. Using HIRA-NPS, this study re- 
veal substantial prescription rates of first-generation antipsy- 
chotics and antipsychotic polypharmacy and relatively small 
prescription rate of clozapine in the patients with schizophre- 
nia in Korea, 2009. Most of all, prescription of first- generation 
antipsychotics is regarded as the being affected mainly by so- 
cioeconomic factors or mental health system in Korea. Hence, 
we make a suggestion that feasibility of Korean Medication Al- 
gorithm for schizophrenia (2006) may be somewhat limited. 
Moreover, the further study about the differences of patterns of 
antipsychotic prescription in Korean patients with acute versus 
chronic schizophrenia can be needed. 
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